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Piston pin bearing for pistons of an internal combustion engine 

The invention relates to a piston pin bearing for pistons of an 
internal combustion engine, having pin bores in which a piston 
pin is mounted. 

It is known, for example from DE 21 52 4 62 B2 , DE 41 41 279 Al, 
and DE 30 36 062 C2 , to configure pin bores for pistons of 
internal combustion engines so as to withstand stress and 
deformation. The shapes of the pin boss indicated there result 
from the general recognition that the gas forces that act on the 
piston crown are transferred to the piston pin by way of the pin 
bosses, thereby causing the piston pin to be periodically bent as 
the result of its rotary movement in the connecting rod. 
According to the common assumption, this causes stress on the pin 
bores both in the horizontal and the vertical plane, but 
particularly in the zenith and nadir of the pin bore, in terms of 
tension, pressure, and bending. In order to withstand this 
deformation, DE 21 52 462 B2 proposes a pin boss shape in which 
the mantle line of the pin bore is bent, the axis of the pin bore 
has a slightly curved progression towards the center of the 
piston, and the cross -section of the bore has an oval shape, 
whereby the small half-axis of the oval runs parallel to the 
longitudinal axis of the piston. 
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In DE 30 36 062 C2 , it is proposed that the pin bores are 
configured in oval shape in cross-section, and the great half- 
axis of the oval runs parallel to the longitudinal axis of the 
piston. In addition, the side of the pin bores that is at a 
distance from the longitudinal axis of the piston has a greater 
ovality, and the side adjacent to the longitudinal axis of the 
piston has a smaller ovality, whereby in a further embodiment, 
the mantle line is configured to be inclined in the vertex of the 
bore . 

However, in practice, all of the shapes mentioned above do not 
prevent cracks from forming in the region of the combustion bowl 
edge as well as the combustion bowl base after a few hundred 
hours of operation, with an increasing stress on the piston due 
to increasing ignition pressures, the cause of which cracks can 
lie in deformations of piston pin and piston, and from stresses 
at the critical points that result therefrom. In order to give 
the piston pins more room for deformations, an oval pin bore is 
proposed in DE 16 50 206 A2 , in which the great axis of the oval 
comes to lie crosswise to the longitudinal axis of the piston. 
This is supposed to increase resistance to seizing and reduce 
noise between piston pin and pin bore, at the same time. 
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From DE 102 22 463 Al , a high ovality of the pin bore is known, 
configured on one side, only in the equator- zenith-equator pin 
boss region, in which the mantle line of the oval that lies in 
the zenith of the pin bore runs parallel to the pin bore axis. 
With this, the result is supposed to be achieved that the regions 
that lie outside the piston axis, in other words lateral regions 
of the pin bore, are subject to greater stress. This results in 
a greater moment that reduces the bending of the piston about the 
pin axis, because of the enlarged lever arm relative to the pin 
axis. In practical terms, however, it has been shown that while 
bending of the piston about the pin axis is reduced, it is still 
unsatisfactory. 

It is the task of the invention to indicate a pin bore shape for 
a piston pin bearing that is improved as compared with the state 
of the art, which permits a clear reduction of mechanical 
stresses in the piston and therefore also an extension of the 
useful piston lifetime. Furthermore, the shape is supposed to 
avoid noise formation in the piston pin bearing. 

According to the invention, this task is accomplished by means of 
the characterizing features of claim 1. 
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By means of the high ovality configured on one side, only in the 
equator- zenith-equator pin boss region, the result is 
advantageously achieved, on the one hand, that in the case of the 
embodiment according to the invention, of the highly oval bore, 
the regions that lie outside of the piston axis, in other words 
lateral regions of the pin bore, are subjected to much greater 
stress. This results in a greater moment, because of the 
enlarged lever arm relative to the pin axis. On the other hand, 
this effect is improved even further, particularly as compared 
with DE 102 22 463 Al , in that the mantle line of the highly oval 
mantle surface that runs in the pin boss zenith runs at an 
incline relative to the pin boss axis, on the piston side, from 
radially outside to radially inside, at such an angle that the 
greatest ovality defined by its oval diameter occurs at the inner 
ends of the pin bores, in each instance, and does not exceed a 
predetermined value of the oval diameter. From this, lower 
tangential stresses occur at the bowl edge and the bowl base of 
the combustion bowl, as compared with the previous state of the 
art . 

On the other hand, the advantageous result is achieved, as the 
result of the circular-cylindrical shape that is configured only 
in the equator-nadir-equator pin boss region, in which the mantle 
line of the cylinder, which lies in the nadir of the pin bore, no 
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longer runs parallel to the pin bore axis, that the play between 
piston pin and pin boss is further minimized during a change in 
contact of the piston pin from the upper pin boss side to the 
lower pin boss side. 

Advantageous further developments are the object of the dependent 
claims . 

In the following, the invention will be described in greater 
detail using an exemplary embodiment. The drawing shows: 

Fig. 1 a partial longitudinal section through a piston; 
Fig. 2 a cross-section through the pin bore, cut along the 

line A-A; 

Fig. 3 a detailed representation of the pin bore according to 

Fig. 1. 

As is evident from Fig. 1, a piston 1 for an internal combustion 
engine has a pin bore 2 with an upper pin boss region 2 . 1 and a 
lower pin boss region 2.2, in which a piston pin in the shape of 
a circular cylinder (not shown) is mounted. A pin securing nut 8 
and an oil groove 9 are disposed on the radially outer end of the 
pin bore, on the piston side, whereby the oil groove can be 
configured to run around the circumference of the pin bore, or 
partially around it. According to Figures 1 and 2, the upper pin 

V53061WO 



WO 2005/078321 



PCT/DE2 005/00 0284 



6 

boss region is disposed on the gas power side, in which the 
mantle surface of the pin bore 2, designated as 5, has a highly 
oval shape on the circumference side, along the pin boss axis x, 
in a partial region 2.3 of the pin boss equator - pin boss zenith 
- pin boss equator region, and has the shape of a circular 
cylinder in a partial region 2.4, 

The mantle surface having a highly oval shape runs - in cross- 
section according to the representation in Fig. 2 - in a region 
10 that is delimited by a half-circle having a pin bore diameter 
D defined between pin boss equator - pin boss nadir - pin boss 
equator, and a half-circle having the diameter D, offset in the 
direction of the pin boss zenith, along the piston axis y, with 
y' =0.03 percent to 0.5 percent of the defined pin boss diameter 
D. Preferably, the highly oval mantle surface on one side 
follows the parameter representation of the oval 
z = A/2 cos a} 

y = A/2 sin a + (B - A/2) - % (B - A/2) cos (2 a) for 0° < a < 

180°, 
where 

B great oval half -diameter ; 

A = D small oval half -diameter ; 

D diameter of the cylindrical pin boss part; 
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oc angle that is formed by any desired ray relative to the 

x-axis . 

According to Fig. 1, the mantle line 3 of the highly oval mantle 
surface that runs in the pin boss zenith is inclined, on the 
piston side, from radially outside to radially inside, at an 

angle of (3, relative to the pin boss axis x, in such a manner 

that the greatest ovality defined by its oval diameter 2*B occurs 
at the inner end 7 of the pin bore, in each instance, and does 
not exceed a predetermined value of the oval diameter. This is 
established, in the exemplary embodiment, by the value y' , 
defined as the difference between great half -axis of the oval and 
the circle diameter of the lower, circle-shaped pin boss region 
2.2. Since the value y' is determined according to the 
invention, and the progression of the mantle line 3 along the x 
axis begins between the pin securing nut 8 and oil groove 9, 

rising in linear manner from 0 degrees - whereby (5 equals 0 

degrees indicates a parallel progression of the mantle line 3 

relative to the x axis of the pin bore - the incline angle p is 

predetermined accordingly. This angle can decrease according to 

» 

other embodiments, for example by means of preferred displacement 
of the beginning of the incline in the direction of the pin 

securing nut 8. The angle can be determined at 0° < P < 1°. 
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Aside from the aforementioned embodiment of a linear incline of 
the mantle line 3, there is also a polygon- shaped embodiment, 

i.e. polygonal incline (angle y) of the mantle line with 2.5 
angle minutes incline per polygon segment, in each instance, as 
indicated in Fig. 3, until the predetermined value of the oval 
diameter is reached. 

For the entire pin bore, it holds true that the mantle lines 4 
lying in the nadir runs parallel to the pin boss axis x, which 
stands perpendicular to the piston axis y. It is practical if 
the ovality amounts to 0.03 to 0.5% of the pin bore diameter D. 
In a further exemplary embodiment, not shown, the radial outer 
pin bore ends can be cambered. Likewise, the radially inner pin 
bore regions can be configured as a mold bore that does not 
extend to the radially outer ends of the pin bore 2. 

By means of the embodiment according to the invention, the radial 
stresses in the outer regions of the pin bore are greater, so 
that - because of the enlarged lever arm relative to the pin axis 
- a greater moment results, which reduces the bending of the 
piston about the pin axis. This results in lower tangential 
stresses at the bowl edge, for example, but also other regions of 
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the combustion bowl are subjected to less stress. In contrast to 
the invention cited initially, DE 102 22 463 Al, these values are 
further improved here. In particular, the aforementioned stress 
reductions at the bowl base, bowl edge in the pin direction 
(MuRaBoRi) and cooling channel bowl (KiiKa) contribute to a great 
increase in the useful lifetime of the pistons. 
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Reference Symbols 

1 piston 

2 pin bore 

2.1 upper pin boss region (highly oval) 

2.2 lower pin boss region (circular-cylindrical) 

2.3 partial region of the pin bore, highly oval 

2.4 partial region of the pin bore, not highly oval 

3 zenith, mantle line in the zenith 

4 nadir, mantle line in the nadir 

5 mantle surface of the entire pin bore 

6 piston skirt 

7 inner end of the pin bore 

8 pin securing nut 

9 oil groove 

10 region 

x pin boss axis, equator 

y piston axis 

z pin boss cross-axis 

y' difference between great half-axis of the oval and circle 
diameter of the lower pin boss region 
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